In this contribution we present a control method and its experimental verification for a laser which wavelength is controlled using tunable arrayed waveguide gratings (AWGs). This device has been fabricated monolithically on a single InP chip. The 35 mm-long ring laser cavity contains two tunable intra-cavity AWGs and two strained InGaAs quantum well (QW) optical amplifiers with optical gain around 1.7 μm wavelength. The components are connected using passive waveguides. The tunable AWGs are controlled by electro-optic voltage-controlled phase modulators (PHMs) in the arms of the waveguide array. These PHMs need to be controlled individually to tune the laser to a specific wavelength. The layout of the laser is depicted in Fig. 1(a) . It is identical to a quantum dot (QD) based laser reported in [1] .
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One high-resolution (HR) filter is a 28-arms AWG with a 0.5 nm full-width-at-half-maximum (FWHM) passband and a 10 nm free spectral range (FSR). This filter selects about 3 ring cavity modes. The other lowresolution (LR) filter is an 8-arms MMI-tree filter (a simplified version of an AWG) with a 25 nm FWHM of the passband and a 200 nm FSR. Its function is to select a single passband of the HR filter at the target wavelength. In total there are 36 electro-optic PHMs in the arms of the two filters to tune the wavelength of the filters. Each of the PHMs was voltage controlled by a 100 MHz analog waveform generator. In previous work we have developed a complete calibration method for the tunable AWGs [2] and have successfully demonstrated a tunable laser based on tunable AWGs and QD amplifiers [1] . However the calibration procedure was further improved and an improved performance has now been demonstrated.
The calibration method starts with a calibration of the HR filter. The laser is operated below lasing threshold and transmission of the ASE through the HR filter is monitored. Initially the uncontrolled HR filter AWG shows clear transmission peaks. The modulation in intensity at the peak transmission wavelength allows for a calibration of the voltage to phase relationship of the PHM. This can be done for each PHM in the filter. The filter can then be tuned around the peak transmission wavelength. Using the tuning of the HR AWG filter more wavelength calibration points for the PHMs were then measured. This improved the accuracy of the tuning of the filter. The LR filter was first calibrated using ASE light from the amplifiers in a similar way. The tuning accuracy was however limited to ± 10 nm due to the fact that the spectral intensity of the ASE is not constant over the passband of the LR filter. Thus a second calibration was performed on the LR filter when the laser was switched on. Combining the information on the two filters the QW laser could be continuously tuned over 10 nm. The range is mainly limited by the narrow gain bandwidth and wide passband of the LR filter. The tuning accuracy of the wavelength of the laser peak was ± 0.1 nm (Fig. 1(b) ). In conclusion we have developed and demonstrated a calibration and tuning procedure for an integrated QW tunable laser at 1.7 μm wavelength region using tunable AWGs. Such devices can be tuned relatively fast from one wavelength to any other wavelengths in the total tuning range. In combination with wider gain bandwidth materials such as QD gain materials or asymmetric multiple QWs the tuning can be extended for e.g. application in optical coherence tomography.
